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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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after SIX (6) MONTHS from the mailing date of this communication. 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication. 
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DETAILED ACTION 

Claim Rejections -35 USC §112 

1 . The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly claiming the 
subject matter which the applicant regards as his invention. 

2. Claims 35-36, 38-39, 41-42 and 44-50 are rejected under 35 U.S.C. 1 12, second 
paragraph, as being indefinite for failing to particularly point out and distinctly claim the subject 
matter which applicant regards as the invention. In these claims the limitations "at least a start 
point of the at least one time range is delayed relative to at least a start point of the at least one 
time duration" in claim 35, limitation "the time window being less than the at least one time 
duration" in claim 45 and claim 36 are not understood. For limitations claiming a certain range 
of times or starting or ending events a clear chronology of events and/or time markers should be 
established. In these claims specifically the phrase "for the at least one time duration" is not 
understood. From the context it appears that a time window is being claimed so that the starting 
point of this time window occurs before an expected endpoint and continues beyond the expected 
endpoint so as to ensure that end point event is captured. The art rejection assumes this 
interpretation. 

Claim Rejections - 35 USC § 102 

3. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the 
basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public use or on 
sale in this country, more than one year prior to the date of application for patent in the United States. 
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4. Claims 35-36, 39, 41, 44-48 and 50 are rejected under 35 U.S.C. 102(b) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Turner et al 
(US 5576629). 

Turner et al disclose monitoring electrical parameters of a plasma during an etch process, 
(Abstract). Further the electrical parameters could be current, voltage, phase and their harmonics 
(Col 1 lines 8-14, Col 5 lines 1-14 and lines 50-65) and the harmonic analysis could be used for 
process control and determination of endpoint (Col 7 and Col 8). Specifically, Turner at al state 
that analysis of different harmonics allows for understanding the relation ship (model) of 
electrical parameters and process variables (Col 8 lines 22-33). Further this allows determination 
of end point or other process parameter done by comparing with predetermined historical data 
(Col 8 lines 20-47). The structural hardware provides for sensors for current and probe for 
voltage (Col 8 line 64-65). It is inherent and obvious that for generating a model from historical 
data a sample should undergo etching for a time period to fully enclose the end point in order to 
learn the behavior of the electrical parameter at the end point. Turner et al further disclose 
harmonic analysis of the applied fundamental frequency to develop a best model for endpoint 
determination while the applied frequency could be selected from 0.1-13.56 MHz which is 
generally recognized as the operating frequency range (Col 1 lines 20-25). 

Regarding the amendment of time window, it is obvious that during the period when the 
model is being established electrical parameters should be monitored at least during the time 
endpoint occurs so as not to miss the endpoint. The whole idea of the generation of model is to 
take a snap shot of events occurring from a point just before endpoint to a point just after the 
endpoint. 
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5. Claims 35-36, 39, 41-42 and 44-50 are rejected under 35 U.S.C. 102(b) as anticipated 
by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Butler et al (US 5458732). 

Butler et al disclose monitoring electrical parameters of a plasma during an etch process 
(Col 5 lines 13-18) at both upper electrode as well as at lower electrode. Further the electrical 
parameters could be current, voltage, phase and their harmonics (Abstract, Col 3 lines 51-63) 
and the harmonic analysis could be used for process control and determination of endpoint (Col 
6 lines 64 to Col 7 line 1). Specifically, Butler et al state that different harmonics may have 
different behavior (Col 3 lines 56-63), which allows for selecting a suitable harmonic. Further 
this allows determination of end point or other process parameter done by comparing with 
predetermined historical data. It is inherent and obvious that for generating a model from 
historical data a sample should undergo etching for a time period to fully enclose the end point in 
order to learn the behavior of the electrical parameter at the end point. Further Butler et al 
disclose harmonic analysis of the applied fundamental frequency to develop a best model for 
endpoint determination while the applied frequency could be selected from up to 40 MHz. 

Regarding the amendment of time window, it is obvious that during the period when the 
model is being established electrical parameters should be monitored at least during the time 
endpoint occurs so as not to miss the endpoint. The whole idea of the generation of model is to 
take a snap shot of events occurring from a point just before endpoint to a point just after the 
endpoint. 
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6. Claims 35-36, 39, 41, 44-48 and 50 are rejected under 35 U.S.C. 102(b) as 
anticipated by or, in the alternative, under 35 U.S.C. 103(a) as obvious over Miyashita et al 
(JP 08227875). 

Miyashita et al disclose monitoring electrical parameters of a plasma, during an etch 
process and teach that end point is determined by monitoring a change in a specific harmonic 
(Abstract and claims 14-16 from the machine translation in English). Further Miyashita et al 
disclose determination of correlation between a specific harmonic and a material present in the 
plasma whose concentration changes at the end point (Paragraphs 11-13, 27-29). 

Regarding the amendment of time window, it is obvious that during the period when the 
model is being established electrical parameters should be monitored at least during the time 
endpoint occurs so as not to miss the endpoint. The whole idea of the generation of model is to 
take a snap shot of events occurring from a point just before endpoint to a point just after the 
endpoint. 

Claim Rejections - 35 USC §103 

7. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

8. Claim 38 is rejected under 35 U.S.C. 103(a) as being unpatentable over Turner et al 
(5576629) in view of Kagoshima et al (US Pub 2003/0003607). 
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Turner et al disclose determination of end point or other process parameter done by 
comparing with predetermined historical data but do not disclose how actual measurement of 
etch depth is obtained. 

Using SEM is common to measure etching depths as taught by Kagoshima et al (Fig 2). 

Therefore using an SEM for actual measurement would have been obvious for one of 
ordinary skill in the art at the time of invention. 

9. Claims 42 and 49 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Turner et al (5576629) in view of Butler et al (US 5458732), 

Turner et al do not disclose electrical parameter measurement at upper electrode as well 
as lower electrode. 

Butler et al disclose monitoring electrical parameters of a plasma during an etch process 
(Col 5 lines 13-18) at both upper electrode as well as at lower electrode. 

Therefore measuring electrical parameter at both electrodes would have been obvious in 
order to provide more choice in finding a parameter for endpoint detection. 

Response to Arguments 
Applicant's arguments filed 9/10/2007 have been fully considered but they are not 
persuasive. Applicants argument that time window is not claimed is not persuasive since it is 
obvious that one has to monitor the events at least around the point of interest which in this case 
happens to be an endpoint. 
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Conclusion 

10. THIS ACTION IS MADE FINAL. Applicant is reminded of the extension of time 
policy as set forth in 37 CFR 1.136(a). 

A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within TWO 
MONTHS of the mailing date of this final action and the advisory action is not mailed until after 
the end of the THREE-MONTH shortened statutory period, then the shortened statutory period 
will expire on the date the advisory action is mailed, and any extension fee pursuant to 37 
CFR 1.136(a) will be calculated from the mailing date of the advisory action. In no event, 
however, will the statutory period for reply expire later than SIX MONTHS from the mailing 
date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Ram N. Kackar whose telephone number is 571 272 1436. The 
examiner can normally be reached on M-F 8:00 A.M to 5:P.M. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on 571 272 1435. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 



Application/Control Number: 10/813,829 



Page 8 



Art Unit: 1763 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). If you would 
like assistance from a USPTO Customer Service Representative or access to the automated 
information system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 




Ram Kackar 

Primary Examiner AU 1 763 



